Internal acidification and cAMP increase are not correlated in Saccharomyces cerevisiae.
Addition of glucose to a yeast suspension can produce both an increase in the level of cAMP and a decrease in the intracellular pH. This observation led to the idea that internal acidification triggers the cAMP increase. We have tested this hypothesis using different approaches. To study the effect of sugar metabolism on internal pH we added to the yeast either glucose or a sugar, like xylose, that cannot be phosphorylated. We also utilized yeast strains lacking hexose kinases or phosphoglucose isomerase. We found that phosphorylation of the sugar added is a requisite for internal acidification but not for the cAMP increase. Internal acidification is due to an imbalance between the rate of the metabolic reactions that generate protons and the rate at which protons can be pumped out of the cell. We have manipulated the excretion of protons by using yeast harvested at different phases of growth and resuspended in a medium with or without added K+. Addition of glucose produced a marked drop in internal pH only when the yeast was harvested in the stationary phase of growth and transferred to a medium without added K+. In contrast an increase in cAMP was observed in all situations. We conclude that in yeast there is no correlation between internal acidification and cAMP increase.